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Solid-phase microextration（SPME）has been developing rapidly as a novel  
solvent-free sample-preparation technique since its initial introduction by 
Pawliszyn in 1989.It has distinct advantages over conventional extraction 
techniques such as high efficiency, easily automated, simple, portable and 
safety. SPME may be used widely combined with many analytic instruments 
such as gas chromatography, gas chromatography-mass spectrometry, high 
performance liquid chromatography, capillary electrophoresis and 
spectroscopy et al. The development of this technique has, however, been 
hindered by the limited variety of SPME coating in practical application. It's 
evident that future advancements in SPME technology should greatly depend 
on new scientific breakthroughs, especially depend on the development of 
more efficient technologies for creating high selective or special coatings with 
high efficiency.  
The objective of this work is to (1)prepare several SPME membranes, 
studying their ultraviolet-visible spectrum, the feasibility of combining with 
spectroscopy and developing the applications of home-made SPME 
membranes; (2)prepare several inexpensive practical coatings with high 
efficiency and stability, evaluating the performance of home-made coatings in 
terms of adsorption property, reproducibility and durability;(3)apply the 
home-made SPME to the analysis of phthalate esters in Xiamen’s west coasts.      
This dissertation consists of five chapters. In the first chapter, several 
sample preparations were simply introduced. The quantitative principles of 
SPME were emphatically summarized while the applications of different 
species of coatings were emphatically reviewed.  
In the second chapter, two inexpensive SPME fibers, C18 bonded silica 
and carbon nanotubes(CNTs) have been developed. The analytical 















property the same as the commercial polydimethylsiloxane(PDMS) and 
polyacrylate(PA) fibers. The CNTs coated fiber took longer time to reach 
equilibrium than C18 bonded silica coated fiber. The mass transfer rate of the 
analysts was very fast. from the sample solution to the fiber when coated with 
C18 bonded silica stationary Thus, the analysts might reach equilibrium 
quickly during SPME sampling and completely thermally desorbed. Both 
dimethyl phthalate (DMP) and diethyl phthalate (DEP) reached the 
equilibrium in 30mins in the experiment presented. The concentration factor of 
phthalate esters between C18 bonded silica stationary phase and sample 
solution is above 103. 
In the third chapter, a new SPME-GC-MS method is developed and 
successfully applied to the analyses of phthalate esters of seawater. For 
Butyl-benzyl phthalate (DBP) and Di-(2-ethyl hexyl) phthalate (DEHP),the 
linearity was 10-250µg/L  and 5-100µg/L respectively, the detection limit 
was 18.9µg/L and5.3µg/L respectively. Phthalate esters were detected in the 
seawater of west coast in Xiamen and Yuan-Dang Lake. The results may be 
useful when the environmental situation needs to be evaluated. 
In the forth chapter, polymethylsiloxane(SE-30), polyacrylate(PA) and 
polyethylene glycol（PEG）were made as SPME membranes using different 
coating techniques.SE-30 membrane was formed by the high-speed rotation of 
spin-coater, with high film uniformity and high transmittance. PA membranes 
were made directly by liquid polyacrylate while PEG membranes were made by 
sol-gel technique；Both of them also have many advantages, for instance, high 
transmittance, low absorbance, and good mechanical performance. All the 
before-mentioned SPME membranes may be well used when combined with 
ultraviolet-visible spectrophotometer. 
In the fifth chapter, chitosan SPME membranes were made by its organic 















chitosan in 5% HCOOH, dump its transparent solution on a clean glass and 
vaporize the solution at 80 .The mechanism of ℃ chitosan membrane extracting 
chlorophyll was discussed simply. The chlorophyll in plant might be well 
analyzed by the SPME membrane combined with ultraviolet-visible 
spectrophotometer. The effects of sampling time, ionic strength and pH were 
optimized. Compared with traditional method, the method presented here was 
solvent-free, rapid, facility and reliable. 
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第一章  绪  论 
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Soxhlet Extraction，ASE)、加速溶剂萃取(Accelerated Solvent Extraction, 
ASE)、超声波辅助萃取(Ultrasonic Assisted Extraction, UAE )、微波辅助萃






2.1自动索氏萃取（Automated Soxhlet Extraction, ASE）  
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